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Abstract of JP1 1080571 

PROBLEM TO BE SOLVED: To obtain a curable composition containing a vinylic polymer having 
crosslinkable silyl groups at the molecular terminals in a high ratio as a main component SOLUTION: 
This curable composition contains a vinylic polymer having crosslinkable silyl groups represented by 
formula I: -[Si(R<3> )2-b (Y)b 0]m Si(R<4> )3-a (Y) [R<3> and R<4> are each a I-20C alkyi group, a 6- 
20C aryl group, a 7-20C aralkyi group, or a triorganosiloxy group of the formula: (R')3 Si- (R' is a 1-20C 
hydrocarbon group); Y is a hydroxyl group or a hydrolyzable group; (a) is 0-3; (b) is 0-2; (m) is 0-19, 
wherein (a)+(m)(b)>=1] at the terminals. The vinylic polymer having the croslinkable groups 
represented by formula I at the terminals is obtained by the following processes. (1) A vinylic monomer 
is polymerized in the presence of an organic halide or a sulfonyl halide compound as an initiator and a 
transition metal complex as a catalyst to produce a vinylic polymer having terminal structures of 
formula II: -C(R<1> )(R<2> )(X) (R<1> , R<2> are each a group bound to the ethylenic unsaturated 
group of the vinylic monomer; X is chlorine, bromine or iodine). (2) The halogen in the group of formula 
II is converted into the silyl group-containing substituent in the group of formula I. 
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C57) [g*^)] (^iEW) 

-[S i (R') (Y) ,0].-S i (R') (Y) 
. (1) 

(R'*iJ;c^*Rni> 0,-20 T;l/+;l'«. C, - « » 
T'J->iU». Ct ~ 2 0 T^Jl^Jm, tfcit (R* ) 
, S i - (R' «C, - 2 0 gt{b*^S) -C^K^tlSh 
";4-JU*Vi/a+i^*. Ytt;^S!SSA:«J)n*i»<gtt 
att0~3, b«0~2. m«0~19, tctcO. 
a + mb ^ 1 ) itl -C^Sn-2)^<Stti";jl'S?r5^{c 

-C (R») (R') (X) (2) 



(R\ R'tit--;U3^^ry v-<Dx5^U>tt^^fnaK 
(2) S;2©/^py>^. ^1 T^f ->UJUS#WgJS 



C2) 



i^mW- 1 1 -80 57 1 



-[Si (R^) (Y) .0].-S i (RM 3- 



(Y) . (1) 



(3£*. R'*Jj;t;R'». t,>-rnfe^Sg|gfl~2 0©T 
T^EOOT^Jb+^Utt. *5t» (R' ) ,S i - 

(R' «^SIK1~2 0® ni©^^b*^S-c*or. 
3<1©R' •C*-5-C*>J;< . M&-5-Ct,»-Ct>d; 

^Mtta^^L-. Y*5 2<iJi(±#^E-reitr> 

PI— t:-* -J -C t> J: < . S%-7-CC^-C^>J:C>, a»0. 
1. 2, iJfc»3^, Sfc, b«0, 1, S/t«2^^j^ 
f, m«0~ 1 9(DM|!^-C*S. tctcU. a+mb^l 

-C (R^) (R') (X) (2) 
(^tf, R\ R't3:f-;um-=ey-7-©x5^U>tt:^^ 

m^m~r, ) 

(2) -fls^2©>'^ay>^:. — asse 1 -c^r 'J ^i/a 



y JU^-t L/ -C S 4> ©-C* -5 if 1 X 



^f) Ti' yju 



i^^) Ti' yJ^^xX7^J^*^-7•— 
x X r-;u-=e ^ -7 - -c * 4 f Btg© 



X u 



10 



20 



30 



— 5X— i/a>i?a-7hi/^7^— -Ci'JS b /cfi*^:^ 
(Mw) (Mn) ©tb (Mw/M 

n) ©fii*s, 1. 8*?S©filr-*-5£:i?:!RF^<!:-rSW 

2. 3. 4. bXit6i,cmm(Dm{t\iMfismo 

[ft*® 8] (A) fi£«-©fcr-;w^a^mi. 18:^^ 

1 0 00 — 1 0 0. 0 0 0©®HCC&.5C i 
«:#SS[<hf Sit^l . 2. 3. 4. 5. BXttTtCte 

^©!il{bt£>ffi^i^. SO 



[0 00 1 ] 

[^ia©JS-r^)SJf5^!ff} *^ia«®^bfSififi£^(cB3-r 
[0 00 2] 

[fi£*©fi?JI5] ^K:S?l«ttJ^yji'»*W-rsa^<b 

"Bj^^Kiftns «>©©e»^fiR»©:/ y - f 

i,»i,ctiin-ctrji\,^. !i<y-<y:/5^u>3S»W<eH4. if 

[0 0 0 3] 

C^H3*s«^L/J:'5<fc-rS^] cn6©P4Sj^*»9i 

nrntmi^^^^tixi,^^ (mt*. iNf^^^ps - 1 4 0 

6 8 . #<a^5 -72427. -55444. 
#13^6 -2 1 1 9 2 2). ^^^3 - 1 406 8. # 
^1:^ 5-72427 (Ctel^Tii. ^tti' y JlM^^-r 

i>^)\^ij-:f^iy^mmm, 5ii*st*->y;i'»*«-rs 



^fc^ttj/ y jua^wr e T i7 y 

fr-5il^bttifflfi£!B!*5|a^3nT(,^-5*s. £:©J:^Ad:t!{ 
■5Ct»-C*>5:l^ !^4^4-5 5444{C*Jt^-C». 

^t4'> y -ii^a* w-r -5 1 K o 7 > ^ /c« -f h ^ 



^^i-r-ssl<b14fflfi£^*5|§,T^3n-ct»SA^ c©:& 

3 n*iafiXigj©e!{b!i«+^-c»>5: < . t y )vmm^ 

-2 1 1 9 2 2«:*iLir«. *g?S^W5l<yx;l/:7 ^ K 

^©Sis^i^j'&ia^j(c^u-r;^fii^i'^c <!:(c J: 



C3) 
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[0004] fifor. ^c^Bj^cfcc^rtictiecDMS,'^.* 

-[S i (R^) (Y) .0].-S i 

7 ^2 0(0^7 Jim. ^/ctS (R' ),Si- 
(R' «i^fK[l~2 OCDiacD^^t*^Sr*or. 

1. 2. S/c«34. S/c. b(iO. 1. ^fc&i2*^ 
•To m«0~l gcDSSI^T^'So fcfcO. a+mb^l 



[0 005] 

mm^m^-r ^tci^<D^m] ±nmmfit. -jis^ir 

(R^) 3-. (Y) . (1) 

-C (R^) (RO (X) (2) 
(SJtp. R\ R*«b'^;u^^y v-C[:)t'^;l/StCi^^ 

«To ) 

(2) -^ftS2(D^^py>^--jK^ltc5^■r^'y;^»^ 

20 6ti-5)o 

[0006] 



-[S i (R^) (Y) .0].-S i 

(^*^ R^*5j:DfR*«. \.^rtii>^mm.i--2 0(DT 
)i^)m. - 2 0 <DT -)im. * tcktmmm 

7--2 0(D7^)V^)Vm. S/ctJ (R* )sSi- 
(R' ^ij^^»l-'2 OC0 1ffiCOMb*«a-C*oT. 

1. 2. S/c^iS*. $/c. bt^O, 1. ^tciit2^m 
•To m«0--l 9C!:)^^-C*^>o ;^cy<:U. a+mb^l 

TkS. >'^oy>JlT. r;u:3:^^->S, riy)Vt^t^S. 

^■rscij&^r'*. a+mb. -r^c^-^. »n*^fl?tts 
s-^^^ii^^mm^(fC2miu±m^r^t^ict. ^ti 



(R^) 3-. (Y) . (1) 

[0 007 ] — 1 (Drnm^^^ u Jb»^*^&cwr ^ 

-YV'i/^^l'. Ti^V)Vm- t e r t 

(^a?) r^i;;i'K-n-'^>^;k (^^) ri^y;u 

n — ( ^ a? ) r ^ y ;u^t^ ^ p-\=^^>> 
;k (^^) r:J7y;U^-n — -:7'^;k (^^)r:5' 
40 y;UK-n (y^) Ti^yJl'M-2 -X^ 

V)imy (^^) T^vjirnhJi^ji. 

(^^) T:^ y^l/M- 2 - t Ka + i-'X^;l/, 

^) y;u^x7"T y;v. (^^) r y ;u^:5^y 
{^:$?) Td7y;uM2-r r- 
50 y P-{;i/:i-+i^:/nfc";i/) h y ^ l> + >^e>^>. 




5 

ji/^z ->'^•-r';l/:tax^;l/- 2 

IK2 -^^*-:7;^^p^^;^-2 :7;l/:t Pxf';l/j»< 

ex;i/h y ^ h=^^t/t^^>, b'x^bh yx h+s^ix^> 

U'f>K. VU-r>^<D-^r>'T;U+JUxXf-;l/&C>'^-^T 20 

;^'r>'l/Rt>'i^r;l/+;Ux;^T';U : vu-f s 

U-Y^h\ x^;l/vu-f^h\ :7'ae;l/VU-< ^ h\ :/ 

ri ^ K^^>'V- : y px h y;b, ^ :$r ^ t; p:::. 
yjl/^x h y ;l/S$Wt:*x;|/3gqE:y V- ; y;L'T 

^.'l/. ^BS^t'xjb, ajg^igfc'x;L.^(Dt'x;L.xX7^ 

>fy:/u>^^@:s;?x>3S:%{ti^x;k mtr 
xy-r^, mtr'))^. r y;i/r;i/r3-;i.^;55We>n 

u>3^^-/V'-sc>' (^^) y;i/M^^-/v-?&w 

^Li^o J:OJf*U<t*. y;^KxX7^;^'^ryv- 
&ov^^ y;i/^xxf*>^i'-t>'v-^feJ3. HCclffSL; 
<tt. r^y;b®?rr5^;i/r*4o *lii?9tc*$ciT«. c 4o 

[000 8] ilBfc'xiUsgfi'^^CQ^^S^flj, -r&to 

y;i/^>'-5x-ix3>^pv ^ -r-au^L 

Sfe»SL<»l. 3«Tr«>-5o *^98r<DG 50 



1 1 -8057 1 

6 

4<yx5^U>y;l/:^^A0cr*5Ci^cl\ 

soo--!. 0 00, ooo<Dmm^m^L<. loo 
0-100. 0 0 03^»^3e>tcSf*Lt^o 

(1) mw^viy>itm. S/cti>'^py>^t;x;^^^x;^ 

-C (R^) (R^) (X) (2) 
(^43. R^fci. R'«t'x;l.^^yv-(Dx^U>'tt:F 

{ 2 ) -m^z (DJ^ p y>*-fl9:s; i ^^-raststts^ y 

[0 0 1 0] R\ R'^i. fc'^;t'^*^ft^^B'r^l^ 
tcfflti fc'x;|/3g^y v^CD-M^2 ris*r^« 
i§^WrSbrx;l,3^m^fj^<DKjgffi<bL.r«. 

/^py>^tf5*iiiI^KlS^J (T*P'-y» iorffli^^ 

S^0c*5l^T. Qia^b^. mtj^^\y>. H*fbg^ 

[0 0 1 1 ] ccD^^^j^L. mtimiicm'^tm 

^cH^CCv^Npy^^^i^ASn-S (m^i. Ma t y j a 
szewski?), J. Am. Chem. Soc. 19 

95, 1 17, 5614. Macromolecule 
s 1 9 9 5, 28. 7 9 0 1. Science 19 

96. 2 72. 866. *€)C^«S a wa m o t o 6. 
Macromolecules 1995. 28. 17 

2 i?:#M) o ctih(o:fjm^cj^i>t-m.mm%^m 

y t*>^WK:ji?fU. ^m^^(Om^ (Mw/Mn = 

1. 1-1. m^mm^ti. ^^m\t.^y^-t 

ia>&SacDf±3A^5*^J:b«: J: o T a S p > h P - ;b-r C i 

[0012] c<ow.^^Mim,'yv^ti)vm^x\iX. mw^ 
^^mw^u^'^im a^icc^^py>^wT 

it^^) . ^)^t^i>'^py>{bx;^^x;Wb'^?!>^pg^& 

mt{^xm\.^hn^. ccom^m^mi^^x^^cox:^:^ 



7 

m-. p-XCH,-CsH4-CH,X. o-. m 
P-CH3C (H) (X) -C.H4-C (H) 
(X) 0-, m-, p- (CH3) zC (X) - 

C,H,-C (X) (CH3) (fcfcO. ±<D«*, C 

RO,C-C (H) (X) - (CHa) „-C (H) 
(X) -CO,R, RO^C-C (CH3) (X) - (C 

H,) „-C (CHa) (X) -CO,R. RC (O) -C 
(H) (X) - (CHa) n-C (H) (X) -C (O) 

R. RC (O) -C (CH3) (X) - (CH,) „-C 

(CH3) (X) -c (o) R. (±iBSc*, mtmm 

ntiO-2 0(DM8i. X«S*, MM. BOM) 
XCHa-C (O) -CHzX. H3C-C (H) (X) 
-C (O) -C (H) (X) -CH3. (H3C) ,C 
(X) -C (O) -C (X) (CH3) 2. CHsC 
(H) (X) - (CHJ „-C (H) (X) C.H,. 
(±S;*. X«JS^. MM^MtBOm. n»0'-2 0 

XCHaCOa- (CHa) „-OCOCHaX. CH3C 

(H) (X) COa- (CHa) „-OCOC (H) 

(X) CH3. (CH3) zC (X) COa- (CHa) „- 

OCOC (X) (CH3)a. (±(DSC*. n«l--20 

XCHaC (O) C (O) CHaX. CH3C (H) 
(X) C (O) C (O) C (H) (X) CH3. (C . 

H3) aC (X) C (O) C (O) C (X) (CH3) a. 

m-, P -XCHaCOa -C,H4-OCOCHa 
X. 0-. m-. P-CH3C (H) (X) COa-C, 
H4-OCOC (H) (X) CH3. 0-. m-. p- 
(CH3) aC (X) COa-C,H4-OCOC (X) 
(CH3) a. m-. p-XSOa-C6H4-SOa 

X. (±s:«. xfitis^m. ^fc^ta^m) . mf^^ 
[0013] m^mmtoxmi^^^Drii>m»^mi^t 

mtm-m. Mitm-m. a^itm-m. t^r^it 

tJ^ffli^^it^. mmr&^^m^^tc^(fC2 , 2' -br 
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8 

^:^)V7r-:^y ^ Zy^W (RuC \ 2 (PPh3)3) 

)U^^:^y (FeCla{PPh3)i). 2m<D 

:^-j^)\^(D\^:^ bVy :t:::-;l/;^X:7 ^ >Sitt (N i C 1 

a (PPh3) a) . Sc;^. 2m(0^^j^}V<D\^:^b v:f 

^)\^4'-:^y ^>mW (N i B Fa (PBU3) a) M 

10 mtLX0Mx$>^o 

[0 0 14] C<Dm^(fC^l^xmi>^tl?>\:^::^)im(0^ 

^xttm(fcmi.>^cti)^x^^o ±is*^siS6*, mm 
mxu^m(omm^xn^ctt^x^i>. mmtLx 

— n -r/^^l/T^l^n-^b, t e r t -:/^;l/r>'Vn 
-;H?(DT^b:3-;l/^?^ : T-fe hx h y;U, y'Xl\^:^ 

y^Xi\^\y:yij-TY^^-Vm<Dt}-:!r^^-Y^J^ 
30 ^CiJ&^r^So 

[ooi5]s^ts. o^2oo''co:>mmx'ii^ctt^ 

. jff * b< 1 5 0 ^ccDjSHrftSo 

CCS: 1 (o^t^v y ^i/S^wr -5 fcrj:-;n^fi^ttt^. ± 

<h (c o Tf^-S c i Tt^i-c^ 

[0 0 1 6] -ecDJ:^3&^^:&ffiiLt:. WS>'^^y> 

40 ^r^ctiiCi:-:>x-'mA2^c^s'^%m^^:^m'r^\^ 
0icDS^:?&^7urfi^ft*^stLT3&^e>, mmtt 

( i n - s i t u) ^jlnLrSi£;3-t±i:fe <fcC^o ft^CD 
1©^. lll(Dfi^(D*>''7-e{b^«Sfl^J5i'J:<. Sf 

1*^'y;l/Sj05^^^-C«3tc<. (IMCc^^ffU. S!{b^ 
50 <OWm^^mU^Ct^fj:h. C(DJ:^>^ca^tt(DT 
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H,C = C (R^) -R^-R'- [S i (RM (Y) ,0] .-S i 
(RO 3., (Y) . (3) 
(^Et3. R\ R\ Y, a. b. m«±fBK:|gD. R 

£fc\t^^)im. R'^^-C (O) S/c 
{to-, m-, p-:7x::-U>S. R'^i, iSMS^. 10 
* /ctti^^fK 1 2 0 O 2 ffiCD WtiSr 1 fSfeUKDx - 

tfenSo R'?&^-C (O) O- iJ:.:^'rJ\^m) (om^ 
^u>ar&^«^tix^u>^(D<l:^r&So R' 

tbX^t. y^U>. X^U>. :7*PfU>^<DT;l/+ 
U>S. 0-, m-. p -r? U>S, ^>.;;>jfg^ 
CDT^;l'+;US. -CH^CH.-O-CH,-- ?>-0- 

StxSo 20 
[0018] ±fBYr^Sn-5fln*^|gttS<!: L/T^iRF 

l-^3{iCDffiH-CJfe^-rSC<!::&5r**. a + mb. -T^r 

V- >^^^ <fc 0 iSifg 3 ti/c ^ >f mm^com^dckt 20m 

[0 0 19] cn6cD4^r^>. mTK^Miiiy 'J )im(D& 

jt&:f)^^^)i^\'xmm^'p'r<. */c. A**^^ar* 

^il^^.'^^.r. H,C = C (H) CO^- (CH,) „-s 
i (OCH3) H,C = C (H) CO, - (CH,) „- 
S i (CH3) (OCH,) H,C = C (H) CO,- 
(CH,) „-S i (OCzHs) 3. H,C = C (H) CO 

(CHi) „-S i (CH3) (OCjHJ H,C= 40 
C (H) CO,- (CH,) „-S i (OC3H.) 3. H, 
C = C (H) CO,- (CHJ „-S i (CHa) (OC 
3H,) H,C = C (CH3) CO, - (CHJ „-S i 
(OCH3) H.C = C (CHa) CO,- (CH,) „ 
-S i (CH3) {OCH3) H,C = C (CH3) C ^ 

M^C- (R») (R^) -R^^-C (R") -CH,-[Si (R^) 
(Y) .0].-S i (R^) 3-. (Y) . (4) 
(S*. R\ R\ Y. a. b. m. ^isoiE^I^D, R *^^/ct3:^i^ 1 1 0 CDT Jl^+JbS. ifcUVa^::^ 



^0^- (CH,) n-S i (OCH,) 3. H,C = C {C 
H3) CO,- (CH,) „-S i (CH3) (OC 
zH,) H,C = C (CH3) CO,- (CH,) „-S i 
(OC3H,) 3. H,C=C (CH3) CO,- (CH,) „ 
-Si (CH3) (OC3H,), (±ifi(DSSi4^. n«2 

- 2 0 (omm 

H,C = C (H) CO, - (CH,) „-0- (CH,) „- 
Si {OCH3) 3. H,C = C (H) CO, - (CH,) „ 
-0-{CH,),-Si {CH3) (OCH,),. H,C 
= C (H) CO, - (CH,) „-0- (CH,) .-Si 
(OCHs) 3. H,C=C (H) CO,- (CH,) „- 
O- (CH,) „-S i (CH3) (OCHs) H,C 
= C (H) CO, - (CH,) „-0- (CH,) .-Si 
(OC3H7) 3. H,C = C (H) CO,- (CH,) „- 
O- (CH,) .-S i (CH3) (OC3H,) H,C 
= C {CH3) CO,- (CH,) „-0- (CH,) „-S 
i (OCH3) 3> H,C = C (CH3) CO,- (CH,) 
„-0- (CH,) .-S i (CH3) (OCH3) 2. H, 
C = C (CH3) CO, - (CH,)„-0- (CH,)p- 
S i (OC,Hs) 3. H,C = C (CH3) CO,- (CH 
,) „-0- (CH,) „-S i (CH3) (OCHs),. 
H,C=C (CH3) CO,- (CH,) „-0- (CH,) 
□ -S i (OC3H7) 3. H,C = C (CH3) CO,- 

(CH,) .-O- (CH,) .-S i (CH3) (OC3H 
7)2 (±fECD#^*. n«l~20<OMSj, m«2-'2 

0-. m-, p -H,C=CH-C6H4- (CH,)„- 
Si (OCH,),. 0-. m-, p-H,C = CH-Cb 
H4- (CH,) „-S i (CH3) (OCH3) 
m-. p -H,C = CH-C,H4-0- (CH,) „-S 
i (OCH3) 3. 0-. m-. p-H,C-CH-C^H 
4-0- (CH,) „-S i (CH3) (OCH3) 2 (fi 
ilB^t^^^cfi. C,H4«:7:c:::U>S, n«2'^2 

[0020] — JSS:2 r^T^^^Nny>?:S^f4^' y 

jm(^c^i^r^m(D:ftmtLx{t. — 95^4r*$n-5 



2~b 
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(xx-r;l/S) . -C (O) R (^FS) . -CON 
(R,) (T^FS). -COSR (^;i'j:.p;7^;U 
S) . -CN (^h y;US) . -NO, m 

J^=^^;l/K^>L< «:7xr.;uarab*o R». R'iur 

-cojR. ~c (o) R^^if-cntm^m^ 

[0 02 1 ] M*ti*>>I/>'^*-:i->CD>^ti7^:^->■C*9. 

T > ^ A ^ 4 Sir > ^ •i? A :t 

[0 02 2] — jK^4"C^5n'S):^>r^y^'J:.^>C)|^|g{t 
^iLT«jyT©<i:^itc{b^iB5 : (CH3 0)3Si 
(CH,) „-CH (CO.CzHs) (CHaO) i 
(GHz) „CH (CO.CH,) m-. p- 

(CH3O) 38 i CH.CH.-CeH.-CH (CO.C 
H3) J. 0-, m-. p- (CHsO) 3S i CHzCH, 
-C6H4-CH (CO^CHs) m-. p- 

(CH3O) 3 S i CHzCHz-CbH^-CH.CH (C 
O^CHa) 2. m-. p- (CH3O) 3S i OH, 

CH2-C,H4-CH,CH (CO.CHJ (CH3 
O) 3S i (OH,) „-CH (C (O) CH3) (CO, 
CH3) . (CH3O) 3S i (CH,) „-CH (C 
(O) CH3) (COzC,Hs) . 0-. m-~. p- (C 
H3O) 3S i CH,CH,-CsH.-CH (C (O) CH 
3) (CO,C,Hs) . 0-. m-. p- (CH3O) 3S 
i CH,CH,-C.H4-CH,CH (C (O) CH3) 
(CO.CHs) . (CH30)3Si (CH,)„CH 
(C (O) CH3) 0-. m-. p- (CH3O) 3S 
i CH,CH|-CsH4-CH (C (O) CH3) 2. o 
-. m-, p - (CHaOaSiCHzCH^-CsH^- 
CH.CH (C (O) CH3) (CH3O) 3S i (C 
H,) „CH (CN) (COzCHs) . 0-. m-. p 
- (CH3O) 3 S i CH, CH, -C5H4-CH (CN) 
(CO^CHs) . 0-. m-. p- (CH3O) 3S i 
CHjCH|-C6H4-CH,CH (CN) (CO,C 
,H,) . (CHaOaSi (CH,) „CH (CN) 
0-. m-. p - (CH3O) 3 S i CHiCHj-CsH* 
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-CH (CN) 0-. m-. p- (CH3O) 3S i 
CH,CH,-C6H4-CH,CH (CN) (CH 
30)38! (CH,) „CH,NO,. 0-. m-. p- 

(CH3O) 3 8 i CH,CH,-CeH4-CH,NO,. o 
-. m-, p- (CH3O) 38 i CH,CH,-C.H4- 
CH,CH,NO,. (CH30)3Si (CH,)„-CH 

(CsHs) (CO,C,Hs) . 0-. m-, p- (CH3 
O) 38 i CH,CH,-C5H4-CH (CHj) (CO, 
C,Hs). 0-. m-. p - (CH3 0)3810 H,C 
10 H,-C6H4-CH,CH (CsHs) (CO,C,Hs). 

(CH3O) , (CH3) 8 i (CH,) „-CH (CO,C 

^. (CH3O) , (CH3) 8 i (CHJ „CH 

(CCCHa) m-. p- (CH3O) , (C. 

H3) S i CH,CH,-C6H4-CH (CCCHa) 

m-. p - {CH3O), (CH3) 8iCH,CH 
,-C6H4-CH (CCCHs) 0-. m-, p- 

(CH3O), (CH3) 8 i CH,CH,-C5H4-CH, 
CH (CCCHa) 0-. m-. p- (CH3O) , 

(CH3) 8 i CH.CH, -C.H4-CH,CH (CO, 
20 CHs),. (CH3O) , (CH3) 8 i (CH,) „-C 
H(C(0)CH3) (CCCHa) . (CH3O) 
, (CH3) 8 i (CH,) „-CH (C (O) CH3) 

(CO,C,Hs) . 0-. m-. p- (CH3O) , (C 
H3) S i CH,CH,-C6H4-CH (C (O) CHs) 

(CO,C,Hs) . m-. p- (CH3O) , (C 

H3) 8 i CH,CH,-C,H4-CH,CH (C (O) C 
H3) (CO,C,H5) . (CH3O) , (CH3) 8 i 

(CH,) „CH (C (O) CH3) 2. 0-. m-. p- 

(CH3O), (CH3) 8 i CH,CH,-CsH4-CH 
30 (C (O) CH3) 0-. m-. p- (CH3O) • 
, (CH3) S i CH,CH,-CsH4-CH,CH (C 

(O) CH3) (CH3O) , (CH3) 8 i (CH,) 
„CH (CN) (CCCHJ . 0-. m-. p- (C 
H3O), (CH3) 8 i CH,CH,-C5H4-CH (C 
N) (CO,C,H,) . 0-. m-. p- (CH3O) , 

(CH3) S i CH,CH, - C,H4-CH,CH (CN) 

(CO,C,Hs) . (CH3O) , (CH3) 8 i (C 
H,) „CH (CN) 0-. m-. p- (CH3O) , 

(CH3) 8 i CH,CH,-C,H4-CH (CN) o 
40 m-. p- (CH3O) , (CH3) 8 i CH,CH, 
-C,H4-CH,CH (CN) (CH3O) , (C 
H3) 8 i (CH,) „CH,NO,. o - . m-. p - 

(CH3O), (CH3) 8 i CH,CH,-C,H4-CH, 
NO,. 0-. m-. p- (CH3O) , (CH3) 8 i C 
H,CH, -CsH4-CH,CH,NO,. (CH3O) 
, (CH3) 8 i (CH,) „-CH (CbHs) (C0,C, 
Hs) . 0-. m-. p- (CH3O) , (CH3) 8 i C 
H,CH, -C,H4-CH (C,Hs) (CCC^Hj): 
0-. m-. p- (CH3O) , (CH3) 8 iCH,CH 
50 ,-C,H4-CH,CH (CHJ (CO,C,Hs) (± 
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IHS;*. n « 1 1 0 (DSiSt) m^mys^Stii>o * 
[0 02 3] ±iBcO{t^5&^e>:7-n h >^?I*S^S;4 

v^uY. tj'j'^j^ji v^uY. y^'^A^^ m-->h\ 

xh+>>h\ :M-»;»^A- t e r t-:/h+i^h\ U 
•^A- t e r t ->^h^5^K^<D^T;L'=i+>^F ; ^ 

M:^hy^A. ^^;^y»i;A. ^^y^-^/A, lo 
± V ')^M.m<D^m& : *S!{b:^ V y -i; A. *M{b;e7 y 
^Am<oim.iWi : **fb:^ h y ^ A. *^{t;^ y "i? 
A, ^^;by^»i;A. x^;uy ^•i;A*cD*^>fbi^i n 
-y^^^vy ^»i7A. t e r t -:/^;i'y ^'^7A. y^^ 

A>^-<vr?*Pb*;l/r ^ h\ y ^'?A--s.+1f^^;l/>?>'^ 
s;^K^or)^:(S^@i: T>'=exT : hy^^^^i/T^ h 

yx^;l/r h y :/^;UT5 >^(DT;U+>»l/T^ 

h yr^ ^^cD^Ky > : fye;^>, t:':3y> 

R^'R^^C (X) -R^^-R'-C (H) 
b (Y) bO] .-S i (RM 3-. (Y) . 
(^cfi. R\ R\ R\ R\ a. b. m. X. Y^*± 
fBCCHD. R"\ R^n*, ;k^. */c«^*|^l--2 0 

(DT;b+;i/«. j^me-z 0(DTy-;i/a. s/d^^ 

tcai^L/c&CD. R**«-C (O) -C (O) 

[0 02 6]a^SR". R*^CD:H:ft0JiLr». 7k 

R"'<bR^n^ffe^^c:tec^rii$Sur3gt^#+S^?f^^ 

L/rtirfcJ;<. *cDJ:^^ciS^. -R" -R^'-liFJ 
-CH.CH,-. -CHzCH.CHz-. -CH, 
CHaCHjCHz^v ~ C Hz C H2 C H2 C Hi C H2 ~ » 
^:^5fi?J^$nSo 40 

[0 02 7] ^b(Dit^^M.^mmm^^Uh\t. 
XCH.C (O) O (CHz) „S i (OCH3) 5. CH3 
C (H) (X) C (O) O (CH,) „S i (OC 
H3) 3. (CH3) ^C (X) C (O) O (CHz) „S i 

(OCH3) 3. XCH.C (O) O (CH,) „S i (C 
H3) (OCH3) CH3C (H) (X) C (O) O 

(CHJnSi (CH3) (OCHa)^. {CH3)2C 

(X) C (O) O (CHz) „S i (CH3) (OCH3) 
^ (±iB<D#S;JC*JtiT. X«ie^. B^m. n 

«0'-2 0(Om^. ) 50 
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*U<(il-'l. 2^S'C^€>o 

[0 024] ±.m<ommmcmMmt^^{m^^^ 

ci&cj:D— fia:S;l-c^•r:^;;^^^*x:^->;^^5|@^^t^. — 

#^0 W^>'^ny>>fb^. ^/c«/>uy>{bx;l/;J^-;U 
- ^ 5;^ :^ ;l/S^-r 'S C <h * i -r 6 fcf 



[0025] ^ftttv' y ;^S*W■r-5W^8^^ay>>^b^B5 



z - 



(R^) CH,- [S i (RO 
(5) 

XCHzC (O) O (CH.) „0 (CHJ „S i (OC 
H3) 3. H3CC (H) (X) C (O) O (CHJ „0 
(CH,) „S i (OCH3) 3. (H3C) ^C (X) C 
(O) O (CHz) „0 (CH,) .S i (OCH3) 3v C 
H3CH.C (H) (X) C (O) O (CHz) „0 (CH 
z),Si (OCH3) 3. XCHjC (O) O (CHJ „ 
0{CH2).Si (CH3) (OCH3)2. H3CC 
(H) (X) C (O) O (CH,) „0 (CHz) „-S i 
(CH3) (OCH,),. (H3C) ,C (X) C (O) 

0 (CHJ „0 (CH,) „-S i (CH3) (OCH3) 
^. CH3CH2C (H) (X) C (O) O (CHz) „0 

(CH,).-Si (CH3) (OCH3) 2 (_hiECi!)#S: 

m«0-2 OCD^IK) 
o. m. p-XCH,-C5H4-(CH,),Si (OC 
H3) 3. o. m, P-CH3C (H) (X) -C,H4- 
(CH2)2Si (OCH3)3. o. m. P-CH3CH, 
C (H) (X) -C.H,- (CHJ ,S i (OC 
H3) 3v o. m. p-XCHz-C^H^- (CHJ 3S 

1 (OCH3) 3. o, m. P-CH3C (H) (X) - 
C,H4- (CH2)3Si (OCH3)3. o. m. p-C 
H3CH2C (H) (X) -C,H.- (CHz) 3S i (O 
CH3) 3. o. m. p-XCHj-C^H,- (CHa) , 
-0-(CH2)3Si (OCH3)3. o. m. p-CH 
3C (H) (X) -CfiH^- (CH,) ,-0- (CH,) 
jSi (OCH,),. o. m. p-CH3CH,C (H) 

(X) -C.H.- (CH,) ,-0" (CH,) 3 S i (O 
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CHa),. o. m. p-XCH2-CbH4-0- (C 
H,) .S i (OCH3) 3. o. m. p - CH3C (H) 
(X) -C,H,-0- (CH,) 3S i (OCH3) 3, 
o. m. p-CH,CH,C (H) (X) -C,H4-0- 
(CHJs-Si (OCHa)^. o. m, p-XCHz 
-C.H,-0- (CH,) z-O- (CH,) 3-S i (O 
CH3)3. o. m. P-CH3C (H) (X) -C,H, 
-O- (CH,) ,-0- (CH,) 3 S i (OCH,),. 

(R*) 3-. (Y> .S i - [OS 
C (H) (R*) -R'-C (R^^) 
(S*. R\ R\ R\ R\ R'\ R^\ R^\ a. 
b. m. X. YJJ±iB^Cl^G) 
c CDci: ^ rj:it^miM.i^mifCmffkri>rj: 6 ( C H 3 
O) 3S i CH.CH2C (H) (X) CsHs. (CH 
3O) , (CH3) SiCH,CH,C (H) (X) C 
.Hs. (CH3O) 3S i (GHz) ,C (H) (X) -C 
O.R. (CH3O) , (CH3) S i (CH2) zC (H) 
(X) -CO,R. (CHaOaSi (CHJaC 
(H) (X) -CO,R. (CH3O) , (CH3) S i 
(CHz)3C(H) (X) -CO.R. (CHaO^S 
i<CH,)4C(H) (X) -CO2R. {CH3O), 
(CH3) Si (CH,),C (H) (X) -CO,R. 
(CH3O) ,S i (CH,) ,C (H) (X) -CO 
zR. (CH3O) 2 (CH3) S i (CH,) ,C (H) 
(X) -CO,R. (CH30)3Si (CHJaC 
(H) (X) -C,H,. (CH3O) , (CH3) S i 
(CHz)3C(H) (X) -CeH,. (CH30)3Si 
(CHJ4C(H) (X) -CeHs. (CH30).(C 
H3) S i (CHJ ,C (H) (X) -CsHs (±iH<Z) 

[0 02 9] 5K1S14t/y;bS*W-rsW«i>'>ny>>fb^ 
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*o. m, p-CH3CH,C (H) (X)-CeH4-0- 

(CH,) z-O- (CH,) 3S i (OCH3) 3 (±iB(D 



[0 0 3 0 ] ^^^^ay>^g^r^^. [Hi— ^/C&i^ 

mtrj:{.>f)^. ^';^-;K 5l<UT5>. r!<'j:^;U;^<'> 

^u>yyn-ju. 1. 2 -:7*^>'^•>ex:t-;^. 1. 3 
2. 2->>^^;u-l, 3 -:7•cI>'^•>s^:i— 

;k 1. 4 ->^^>t;^:t'-Jk 1. 3 

;k 1. 2-':r^Zyiy:t-JV. 2. 3-:/^>s>:f- 



i (R^) (Y) .] .-CH,- 
(X) -R^*-R"^ (6) 

1. 5 -^>'^>zy:i—)\^. 1.4- 
-i>^>i;^^-;k 2. 4-^y'^>V':t-:f[^. 1. 6 
-^+1f>5^^-^Jl/. 1. 7 — ^:7*^>S^5j--;l/. 1. 
8 -:^^!$?>>>:t->rU. 1, 9 - yi^>zy:t-)i^. 1. 
1 0 1. l2-\'f'iJ>V^:t-)i^. 

1. 2 -i/iJ'n-^+lf >>?:t-;l'. 1. 

3 -i^^^-^+1f>i^3^-;k 1. 4 -t^^n-^s^^if > 

^»;-fen-;l/, 1. 2. 4->^^>hy:j-- 

20 Jl/, i^T-n— uv^;l/i^>— b Ku + >^>, 1. 
2-S?fc KP + >^:^:7d^l>>, 1. 3 -t^^fc Ka^>':^ 
:737U>, 1. KP+S^:fy ^U>. 2. 6- 

t^t Ka + i^rf^^U^. 2. 2* -fc:*:7xy-;l/. 
4, 4' -t*:7xy-;l/, b'j:^ (4 - b Fn + S/:7:i: j:. 
;!/) y^>. 4. 4' ->f vr'*nby'r>:7xy-;b. 

3, 3' - (x^l^>i>:t+V) i>y:t:.y-Jl^ a. 

a' -t^b KP+i^-p-^-^U^. 1. 1, l-h'J 
:^ (4-b Fn+$^:7xj:.;i/) xi$r>, b'n;^/n->>u. 
1. 2. 4 -•-^>-t2> h y:f-;u. *$J:2>\ ±nE7i<V:i' 
30 -Mt^^CDTJViJV^m. x^U>tPT5>. 1, 

^ yy'oj^>^ 1. 2 -i;^T ^ >':7•^/^•>. 
1. 4--:^r s yr^^>. 1, 

J\^y'ViJ^>^ 1. 5-s;?TS>^^>^>. 2. 2->^^ 
^;U-1, 3-:7•p^^•>t>T^>. 1. 6 -•-v.^^l^^v^ 
T5>. 1. 7 — v.:/^>>:;>T^>. 1. 8-:t^^> 
>?T$>. 1. 9 -ixT^ 1. 10-v^r$ 

y'ffJly. 1. 1 2 ->^T^>/ K'r:^7>. 4. 4* 

^u>tf;^ (i^^p--s.+t/;i/r^>) . 1. 2-s^r^ 

40 1. 4-2;?T^ >'->^n-^=^^1f>, 1. 2-:7:t::.U> 

t^r$>. 1. 3-:7:c^u>i;^T^>. i. 4-:7i 

1. 7 --^:7*i5?>>?;^;b3j<>^, 1, 
}\^7i(>m. I. 9 -^:f>i^^;l/d^>K. 1. 10-x 
:^;>i;^;^7;l.;j^>^. 1. 1 1 - »^ >x;^>>^:^;l';if> 

m. 1. 1 2- K7^:<7>t^;^?;U^>K. 1. 2-t^^Ci 
50 ^>^>i>iJ)V^>m. 1. 2 ->^^P^ + 1f>i^;^;U 
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sJOK. 1. 3 -u^a^^v>iytfJl'7ts>m. 1. 4 * 
-^^^a^^^-^yv^ijji^Tiom. 1. 3. s-Sx'^n*^ 

Vi^m. 1, 2. 3— -c>-fe*>h 1. 
2, 4, 5 -^>■fe'>f^^^;^;^^K>^. *5j:a^'±fBJtr 
y;<7il/3j<>^CDr>H/:<7»;illSie. 1. 2-x^>$^^:*- 

1. 3 -:7'P^N->i^^:^--;i/. i. 4-y^>i> 

^:t-Jl. 2. 3-y^>^^:t-;U. 1. 5-^>^ 

1. 6 ^^^1f>>?^:t-;U. 1.7- 
^y*^>i:>^t-Jl. 1. 8 -:i-:57^>>?^:t-Jk 10 

1. 9- 2 -y;U;^r?'h 

f'>^l'. p-^^'U>-a. a* 1,2- 

^>-t2>i^5=':t--»u, 1. 3-■^>^2>t>^2^-;^, 
[0 0 3 I] ±m<o4<v^-)i'. ^yr5>. 

H,C = C (R*) -R^-R'-C (R^) 

M?'cCoriir^><fcc\ R\ R'i3:±iacc|5iD) r^^n 

-S^t-^j&^W^ti-So R":;&5xX7";l/SO*>CD« 

^) »; h^{b^. R'*i:7x^u>S<:7)*>cD 
tJ;^^u>^(D>fb'&^r&€>o — MSC7^ctet:r-E,R'<!: 

>S. 0-. m-. p--7:n-^>S, •^>-:x^;l'S^CD 
T^;b+;U«. -CHaCH,-0-CH, -"f^-O-C 30 

H,C = C (H) C (O) O (CHJ „-CH 
= CH,. H,C = C (CH3) C (O) O (CH,) „- 
CH = CH, (±iBOSS;^fcl^r. ntJ0--2 0CDM 

HzC = C (H) C (O) O (CH,) „-0- (CHJ 
.CH = CH,. H,C = C (CH.) C (O) O (C 
H,) „-0- (CH,) „CH=CH, (±IB(D#S;tC*$ 40 
C^r. ntil-2 0CD^^. mU0'^20(O^m 

m-. p -i^fc:*:=.;U'^>-if>; o-. m-. p- 
H2C=CH-CsH,-CH,CH = CH,. o-. m 

P-H,C = CH-C,H,-CH,-C (CHa) = 
CH,. m-. p-H,C = CH-C6H,-CH, 

CH^CH = CH,. 0-. m-. p-H,C = CH-C6 
H4-OCH,CH = CHj. 0-. m-. p-H,C = C 
H-C^H.-OCH, -C (CH3) =CH,. m 

p-HzC = CH-C5H,-0CH,CH,CH = C 
H,. o~. m-. p-HiC = C (CH,) -CeH,- 50 
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h^i^h\ :^VOJ>.^ h^zyh\ t e r t - h 
hV^M.. t e r t -^m^>^:^yi^A. *«{k:^h y 

[0 03 2] ^mifC^mttiy V Ji^m^mr^ e^^uj^s 
^i^(Dm^mtox\itc(Dm(fC. ^c;2cD/^py>*«>& 

[0 0 3 3 ] m^{t. mm^^ny>itm. ^/c&^>'^^>^' 

(i. -ass; 7 

= CH, (7) 

C (CH3) =CH,. m-. p-H,C = C (C 

H.) -CeH.-CHzCH^CHz. o m-, p- 
HzC = C (CHs) -C,H4-CH,C (CH3) =CH 
0-. m-, p-HzC = C (CH3) -CeH,-C 
HzCH,CH=CH,. m-. p-H2C = C(C 

Hs) -C.H4-OCH,CH=CH,. b-, m-, p 
-H,C = C (CHs) -C,H4-OCH,-C (CH3) 
= CH,. 0-. m-. p-H,C = C (CH3> -C,H 
.-OCH,CH.CH = CHz (tctcL. ilBfL^^cfj^ 

[0 03 5] tfc. m2<D^y^-tLX. S^fSO® 

H,C = C (R^^) -R-C (R") =CH, (8) 
(Sicpv R'MiTjc^. S/c^g^S^l-l 0©rJb+;l/ 
mM^S^l0(OT0-)\^m. Jtfcl:i:^m^7 I 
0(DT'7)l^)imxKii>(fCmCXi>^tj:^X{.^Xi><k 
R»j^^l^ 1 ^ 2 0 OT) 2 ffi(DW«iS-C 1 fflW±<3[)x 

25^. A#?&^^:gr'^'Sc!:l^0Ci:;&:»6. 1. 5 — 

t?X>. 1. 7-:t^^t^X>, 1. 9 -f^:^7ixx>;&5 

[0 0 3 6 ] ^^t^T)v^:^)vm^mA-ri>y^mtLx 
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A. mmi^h^jOA. ^mtjv^j^. m^^^^'^ 
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H^C = C (R^^) C (R^^) (R^') Sn (R^») , (9) 



10 



^iS[6-l OCDT S /ct^i^iSt 7 - 1 0 CD 

M^C- (R') (R') -R^"-C (R^") =CH, (10) 



[0 03 7] TJi^^^jim^^-r^mmmit^tLx 

^ffl T ^ ^ JUS Wr b' ^ 



(S:*. R'. R'. R". R". W^t±ME.(iCmO) 

/N'^:t>«:^^^l:-r«>S-T-fR§ia-C*t). -CO^R. 

-C (O) R^J;:U-CWm^cni^L\.K ttc. 

[0 0 3 8 ] — flS^l OCD:^;^>'^'^:t>ti. -eOgulgi* 

^:H,C = CH-CH (CO.CH^).. H.C = C 
H-CH (COaCH,) H.C = CH- (CH,) „ 
CH (CO,CH3) H,C = CH- (CH^) „CH 

(COzCHs) 2. 0-. m-, p-H,C = CH-C6 
H4-CH (CO.CHa) 2. m-. p-H,C= 30 

CH-CsH4-CH (CO.C^Hs) 2. o-, m-. p 
-HzC = CH-CsH4-CH2CH (CO.CHO ^. 
0-. m-, p -H,C = CH-C,H4-CH,CH (C 
OzCHj H,C = CH-CH (C (O) CHs) 

(CO.CH,) . HiC = CH- (CH2) „CH (C 

(O) CH3) (CO^CHs). 0-. m-. p-H, 
C = CH-C,H4~CH (C (O) CH3) (COaC, 
Hs) . 0-. m-. p-H,C = CH-C,H4-CH, 
CH (C (O) CH3) (CO.C.H5) . H,C = CH 
~CH (C (O) CH3) H2C = CH- (CHJ „ 40 
CH (C (O) CHs) 2. 0-. m-. p-H,C = C 
H-C5H4-CH (C (O) CH3) m-. p 

-H,C = CH-CsH4-CH,CH (C (O) C 
Ha) H2C = CH-CH (CN) (CO^C^Hs). 
H,C = CH- (CHa) „CH (CN) (CO,C 
zHs) . 0-. m-. p-H,C=CH-C6H4-CH 

(CN) (COaCaHs) . 0-. m-. p-H,C = C 
H-C,H4-CH,CH (CN) (CO.C.Hs) . H, 
C = CH-CH (CN),. H,C = CH- (CHJ „C 
H (CN) o~. m-. p-H,C = CH-C6H4- 50 



CH(CN),. 0-. m-. p -H,C = CH-CsH4 
-CH.CH (CN) H,C-CH- (CH,) „N 
C m-, p -H,C = CH-C6H4-CHzN 

O2. 0-. m-. p -H,C = CH-CeH4-CH,C 
H,NO,. HzC = CH-CH (C5H5) (CO,C 
,Hs) . H^C = CH- (CH,) „CH (C.Hs) (C 
0,C,H,) . 0-. m-. p -H,C = CH-C.H4- 
CH (C.H») (CCCHJ . m-. p-H, 

C = CH-C5H4-CH,CH (CsHs) (CO,C 
zHs) (±iB^*^ niitl--lO<Dmm i>m^-^ti 

[0039] ±facr>{b^3jp6^*n h >4?I*S#^ 1 

ocD:^;w^*r.:^-><^:•rs/c^?>tc«. — ia*4r^$n'S 

r -5 :t + >-T^ > S -tir i C 

M*0--R*-C (R*^) =CH, (1 1) 

R\ R". M'^mimmo) 

(11) 0:>:t^iyT^:i'><Dmmit^^tLX\tt 
feiTcOct ^^^jrib-^ : H,C = CH-CH, -OH. H, 
C = CH-CH (CH3) -OH. H,C = C (CH3) 
-CH,-OH. H,C = CH- (CH,) „-OH (n 

2-2 0©1E^«:^T„ ) . H,C = CH-CH,- 
O- (CH,) ,-OH. H,C = CH-C (O) O- 
(CH,) ,-OH. H,C = C (CH3) -C (O) O- 
(CH,),-OH. 0-. m-. p-H,C = CH-C. 
H4-CH,-OH. m-. p-H,C = CH-C 

H,-C6H4-CH,-OH. m-. p-H,C = 

CH-CH,-0-C5H4-CH,-OH^(OT;l/:3-;b 
tt*M«^Wib^; 0-. m-. p-H,C = CH- 
C6H4-OH. m-. p -H,C = CH-CH,- 

CsH4-OH. 0-, m-. p -H,C = CH-CH,- 
0 - C, H 4 - O H^cD -M^m^mm^mit^ : 

H,C = CH-C (O) -OH. H,C = C (CH3) - 



21 

C (O) -OH. H,C = CH-CHa-C (O) -O 
H. H,C = CH- (CHJ „-C (O) -OH (n 
2-'2 0(Dm«:a*ro ) . H^C = CH- (G 
H^) „-0C (O) - (OH,) „-C (O) -OH (m 

To ). 0-. m-, p-H,C = CH-C,H4-C 
(O) -OH. 0-. m-, p -H,C = CH-CH, - 

G. H4-C (O) -OH. 0-. m-. p-H,C = C 
H-CHa -0-CeH4-C (O) -OH. o-. m 

p-H,C = CH- (CH,) ,-OC (O) -C,H 10 

4-c (o) -OH (n«. scDrnmiim-r. ) 
[0 040] ±ffi(D>fb^5&^6 y'ti h >^mtm^A 1 

R^^R^'G (X) -R^*-R'-G (R') 
{^^. R\ R\ R". R". X«±iEtCl^ 

^yimoMWmtLXiit. XCH2C (o) o (c 

H, ) „GH = GH2. H3GG (H) (X) G (O) O 30 
(CH,) „CH = GH^. (H3G) .G (X) G (O) 

O (GHJ „GH = GH2. GHaGHzG (H) (X) 
G (O) O (GHJ ,GH = GH,. 

[0 043] 

[^tl] 



(12) 1 1 -8057 1 

22 



[0 04 1] mW-^u^^itm. $/c^^/^^y>|tx;l' 



[0042] r)\^^::-)\m^mTZmW^^^:^itmt 
= CHz (12) 

[^b2] 




COaCCHs)— O— (CH2)srCH=CH2 




G02{CH2)nCH=CH2 



[0 044] (±iacDS^^4b"i^r. xti*^. 

XGH.G (O) O (GH,) „0 (GH,) .GH = G 
H,. H3GG (H) (X) G (O) O (GH,) „0 (G 
Ha) ,GH = CH,. (H3G) ^C (X) G (O) O 
(GH,) „0 (GH2) „GH=GH,. GHaGHzG 
(H) (X) G (O) O (GHz) nO (GHz) .GH = 
GH,. 
[0045] 



40 



50 



[0046] (±iE(DSStC*5C>r. XJi^^. 
S/c&i3^^. n\tl--2 0(Dmm. miitO--2 0(Dm 

m - 

o. m. P-XCH2-C5H4- (GHz) n-GH = G 
H,. o. m, P-GH3G (H) (X) -GbH4- (G 
Hz)„-GH=GH.. o. m. p-GH^GH^G 
(H) (X) -GeH,- (CH.) „-GH = GH, (± 
IBOSSlOCfcl^r. X»ft[^, lifcittB^m. n 

^3:0 --2 0(Dm.m 

o. m. p-XGH.-GsH4- (GH,)„-0- (G 
H,)„-CH=GH.. o. m. p-GH^G (H) 
(X) -G,H4- (GH.) „-0- (GH,) „-GH = 
GH,. o, m. p-GH^CH.G (H) (X) -G^H 
4- (GHz) „-0- (GHz) .CH = GHz (±iB(D^ 
^tCfcl^r. Xtii&m. ^fcJitB^ms n»l~ 

2 0<DS^. m{tO--20<Dmm 
o. m. P-XGHZ-G5H4-O- (GHz)„-GH 
= GHz. o. m, P-GH3G (H) (X) -G,,H4- 



■t 



1 
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O- (CH,) n-CH = CH,. o. m. P-CH3CH 
,C (H) (X) -CsH,-0- (CH,) „-CH = C 

o, m. p -XCHz -C5H4-O- (CH.)„-0- 
(CHz) □-CH = CH,. o. m. P-CH3C (H) 
(X) -C,H,-0- (CH,) „-0- (CH,) 

H,C = C (R*) -R'-C (R^^) 
(^41. R\ R\ R". R*\ X«±fBCC|ali;. R"' 

-c (o) o- (xxr;i/S) . -c 

(0> - i^hS) . S/c«. m-, p-y^^:^ 



(13) WmW- 1 1 -80 57 1 

24 

*H = CH2. o. m. p-CH^CH.C (H) (X) - 
CsH^-O- (CH.)„-0- (CHz),-CH = CH 

n«l-'2 0<DK». m«0--2 OOMSl) 



(X) -R^*-R^^ (15) 



>ite-&:05?Stt^tStirCi^>or)r. R^'tLXC (O) o 

(o) om. c (o) ya^:^u>m^m^oi\ 

[00471 ^1 3(Dit^^^Miimi>cm^^'i'^rj:h 

tf. CH^^CHCH.X. CH,=C (CH3) CH 
,X. CH, = CHC (H) (X) CH3. CH, = C (C 
H3) C (H) (X) CH,. CH^ = CHC (X) (C 
H3) 2. CHz = CHC (H). (X) CHj. CH, = C 
HC (H) (X) CH (CH3) CH, = CHC 
(H) (X) CeHs. CH^^CHC (H) (X) CH, 
CHs. CH, = CHCH,C (H) (X) -CO,R. 30 
CH,=CH (CH,) ,C (H) (X) -CO.R. CH 
, = CH (CH,) 3C (H) (X) -CO2R. CH,= 
CH (CH,) sC (H) (X) -CO,R. CH, = CH 
CH,C (H) (X) -CH^. CH,=CH (CH,) , 
C (H) (X) -CoHs. CH,-CH (CH,) 3C 

(H) (X) -CeHs (±ificD§^^c4oc^r. xi^tm. ^ 

H-[S i (RO (Y) .0],-S i 
(S;*. R\ R\ a. b. m. Y^^ffjfB&CllIDo ) 

±iaYr'^5n?>ira7k^j^»tta. r\ R'cDM^mto 

CO 0 5 1] FP$^:c>i^yri>^fc'^!^cr)cti 
H-S i (R^) 3-. (Y) , (1 5) 

1 4*/c«l 5T'iT^$n-S^iaa*W"r-5t:.FPV^ 
>lb^(DM<*«^!l<b Urt^. HSiCla. HSi (C 
H3) CI,. HSi (CH3) ,C U HS i (OC 
H3) 3. HS i (CH3) (OCH3) HS i (C 



10 JbS 

[0 04 8] T>'l/^•::.;^S^WTS^^a1^^>{bx;^^- 
>^Wb^tD:M:ft:m*tf2,&6«. m-. p-C 

H, = CH- (CH,) „-C,H,-SO,X. 0-. m 
-. P-CH, = CH- (CH,) „-0-CsH4-S0, 

X (±iacD^^«:*5i^r. xjiifi^: tfc^tB^ 

m. n«0-'2 OCDMSJ:) ^r^-So . 

[0 04 9] r)\^^:^)m^m'n>mw^u^iyim. 

^ /c / ^ p y > { bx ;i/ ^^ b^^^ igj^m i u r ffl I ^ 
20 ht. >i'*ffi5!)5r;uy-ji/S. ffe(D*^3&^*sc2r7F3n 



^^^u^y^mr^hhm.^Wi)mhti^i^^. c(d: 

tgs^^tt2<it(±w-r'S^b^!B5*fflc^r. ^^py>^ 

:^ :':7'i;>>^^^^ffl$n^{b^<b(^rtm^cfBt£ 

[0050] &i±<OJ:^rj:imxm^tlfc^m(tCT)\^^ 
-r^b KPi^^>>fb^i|»?:. b FPi^y;Mbfi«S??fiT 



(R^) 3-. (Y) . (14) 

H3) ,OCH3. HS i (OC,Hs) 3. HS i (C 
H3) (OC,H,),, HSi (CH3),OC,H5. HS 
i (OC3H,)3. HSi (CH,) (OCH3),. H 
Si (C,Hs),OCH3. HSi (C,HJ (OC 
H3) HS i (C,Hs) , (OCH3) . HS i (CH 
3) (OC (O) CH3) HS i (CH3) ,0- [S 
i (CH3),0],-Si (CH3) (OCH3),. HS 
i (CH3) [0-N = C (CH3) {fcfci^. ±12 
Ib^S;*. C,H3«:7xJ:.Jl/S^^-r) 6n 

[0 05 2] iimmm^t^') >\^m^m'ri>\i kus^^ 



50 mmi^mnm^^hti^o 



C14) 

25 

fi^CDtSiOT^, RhCl (PPh3)3. RhC 
I3 . RuCU. IrCU, FeCla. AICI3. 
PdCU-HiO. NiCl,. T i C U^iO^^tf^bti 

-So 

[0 05 3 ] *S^C?gfttt>^ ^US^WT-S 10 

-en p y>^s»-r -s c i # -si^— ^/cti^^j: 

-:»/c'etfeS*^it2<lJW±wr*{l:^1^*ffli>r. /^p 

[0 05 5 ] C(DJ:^iCLrf#6n^. l^::=-;L'^M^{*: 

14ixy;uS^Wr^>t Kai^-^Wb^ti^f^SnSi^'S;^ 

6 C i nJtBr * So 40 

[005 6] *^cD7k^a^T;b^^;bS^WS^^^ 
^;^aa^>'^^y>^b!B5<b:^ h u^i^Ay m^5>K(Dct^ 

^mfm(ou&r(^mf^^ s -i^ -s e> n -s o 

[0 05 7] C<Dcfc^«:LTf#6n€>bf^^l/^^<D 50 



!f$gB^ 1 1 -8057 1 
26 

FDv'^Wb^^cbUT^i. gECcai^/c^l 1. 12(0 

^ff-sci^^r^^^o 

[0 0 5 8] *^0J<Dffi^^^Mb3lf e^c^i^cortJ 
:/^;l/T^>. :t^^Jl/T^>. ixr^^;bT5>. -ty 

-y ^;i"t;i/;M;>. i. 3-yTifb>^^a (5. 

4. 6) *i7>r^-fe>-7^(DT^>^{b^^^'Sl4i* 

x/^•+Mb^oJSJ£i^^BJ ; r ^ ys*w-r«>5^^> 

'hvrf^}ly^\.m^\t. r-T5y:7"nt:->H/h yy h 
N- (/S-T^yx^;l/) T^y:7*nb;U 
y^;l.yy h*i^i^'7>l?cr)5ij^cD->^>'-il^S4ig 1« 

s/ctS2««±^i£^^^^cj£crffic>n«cfci^. ^ffls^j 
0-^1 ofis%rffiffl'r€><D?j?w^Li>o flp^K^^tt* 

cD^-c»S!{biig3(j^ilo^CD'C. IgfbMJg^ffiffl-rsct 

[0059] ^mR(omLwmm^\%. ffliatctscT 

M•^>h:^H^h. mitmr.^. mums, i^m^mm^ 

Lri - 1 0 os«sp(D®HT'<£ffi-rn«5f $ ui^^m 



C15) 

27 

tci.>m^(^ict. ^(fCmit^^ly. ^^tf)Viy^J^^ ^)\^ 
[0 06 0] *^H^tC:tel^r. pJMjS>J^^«»Ji»fflb 

mi^m^mni. itcit2miu±m^Lx&^mri>ct:^i 20 
[0 0 6 1 ] uimmmt. ^Sic^tte^ u ;i.a^wr 

0 0«SIH5CC*fL. O-IOOSM 
[0 06 2] mtiW±^^t LrtiTK^^fc-v^-ffiM^i* : 

X r y > ^' y A ^cd^hs^^^?;?^^ e n 

[0063] mnmmmt ^sav-^ y > 40 

^^)VhV^ h^iyi^'yly. 

;b V n ^ + >^(D T V n y 

v'S^^v, r-^5^y^>K+>':7'nb';Uhy^ h^v^v^ 

fcf:^;U h y-^ h + S^t^^>. b*^;l/>^>^;U^ 
i^S^^^. r-TS ^:/afc:-jU h yy h + ^>>>^>, N 50 



JRpgl^ 1 1 -8057 1 

28 

->f>^>. r~^)\^t}y'Vy'xJi\:i)\yV^}^V'^z^z^'7 

[0064] mmummt^mmj^i^m.^w^m^ii 
t}y*')iy{fm. r)i^)v^^^^-hm. 5?#]Kjj<y-fv 

^'T4^- m^/c«2ajL^±fflCiSC<hJCj:D 3 

[0 0 65] *jRI?8cDS|{b14fflJ?£Ja». "T^rcDE^^ 
{b"rSlfi)c^^MiL'rliaMLr4>J:<. ^/c. S!{t«i 

[0066] 

WMWMMrf. x^U>;yy ( 1 0. 9mL. 1 

9 5mmo 1 ) ify (3 3 9mm o 1 ) (DT 
HFmm ( 1 OmL) ((C2 -':/U^y'U\;^:t>m^Uy 
'YF(2mL. 3. 35g. 19. 5mmol)*0'C 

WLfCo (2 OmL) tmm:^^)^ (3 OmL) 

TSSL. nm^m^mc {3. 0 7g) „ cofi*^ 

^^WiSMmt^Cti^J^Ki (70^73 "C. 0. 5m 
mHg) . TSCCC^-r. \^u^tyj:.^)U-2-':fa^ 
:/nf>f-:^- h^&ff^Tc (2. 5 6%) o 

[0 067] 

CH3C (H) (Br) C (O) O (CH.) ,-OH 

1 

TkmittJ V O J^(D I y2N x.^ y - Jim& (2 0 0m 
L) ^'^>f"->U>^ (1 8. 8g. 0. 102mo 

1 ) *ai»U3&3^rse>0'Cr'«t)o< OiSTUi^c. W^^^ 



(16) 

29 

•r'?>'rv'U>MCD:^i;»>A^CDefeHft^f#/c (8. 
88 45?*8 8%) o 

CH. = CH- (CH,) s-CO^-K* 

2 

'i^Ay h=^->K ( 1 6. 83g. 0. 240mo 
\) ^jidxy-JU (2 0 0mL) (fCmmb. A-^lyy- 
>^(2 4. 5 6 &. 0. 2Abmo \) ^tmi^Ut^ 10 

m.(Otf^}^2>.^<D&&^W^nfc (2 9. 2g. iiX*8 
8%) o 

CH, = CH- (CHz) 

^l^Kr^^^b (5mL. 4. 47 34. 9mmo 
1) . a. a' -i^:/a^-p -^e>U> (185m 

0. 7 Ommo 1 ) . mty^—M ( 1 0 Omg. 20 

0. 7 0mmol). 2, 2' - fc*t:' U ( 2 1 7 m 

1. 4 0mmo 1 ) . {4inL) . *5J: 
0'r-feh-=.hU;b (ImL) *f±iA^. ^S>'^*:/U>^ 

U-h (650mg. 2. Smmo 1 ) ^rS^jlHlb. 1 0 

0-cr2^paSJC&3-i±/co ig^!g!i4?&ipfi. ftK^i^;!/ 

f^. ii?ffi?:mT>^:::.»i7A7k^?Sr2[il. >^^-r>-C 30 

«iETa*L/. *ffi^cy^;l/i^> h+i^^/Ujua^Wt- 
isio; (ri>y;l/®:/^;l/) *4. 7 8gf#/c(9 0 
% ) o M^{^(Om^i^i^mit G P C S'J^ ( >i< U X 5=- U 
>jfe#) «:J:0 7 1 0 0. ^9^fi^}:m»l . 7 4-e^o 

ASn/ci^»;;l/S«3. 2<i"C*>o/Co 
(SiiC^JS ) 1 LCDKfflSjlt^g^c. U - n - 
(112mL. lOOg. 0. 78mol). M 

ji«?9i-c^^sn/c*Ka$wg§j&sij (3. 0 7g, i 4o 

5. 6mmo 1 ) , :S:{b^— ^ (2. 2 4g. 15. 6 
mmol). 2. 2' -t^fyt?;!. (4. 87g. 3 

1 . 2mmo 1 ) . @^^X5^;1/ (8 9. 6mL) . T-fe 
h-hU;b(2 2. 4mL) ^ttjA^, 1 0 

1 3 0 'C^C JJDli U . 1 B^felSlSS ^fc^ SlSSS^ 

(3. 92mL. 4. 06g. 31. 2mmol)^iJn 
X.. 1 0 0 '^Cr 1 B#PaSJ£3-fi/Co S^^it^x^^jl/ 



1 1 -8057 1 

30 

^^'J (T^^)Jm-n-zr^j\,) >&8 2gf#/Co 
59 0 0. ^m^mtl. 3 5X$>^fCo 

[006 8] iiacDJ: 5 ur?ie>n/c*^tc* 
MS^w-r^5i<y (T^y;b^-n-y^;i/) (68 

g) *5<fcC/ftJi^> { 1 4mL) <Dh;Ux>i^ ( 1 0 
OmL) tc. ^^H^T. 7 5°Cr\ ^>r^-fe>^^ 
aUF(7. ImL. 33. 0 mm o 1 ) ?:{0>-:> < 0 i 

jTFL. 6 o'crsjc&sit/co ^^Sb/cfiesttJ&ieia 

( 6 4 g ) ^f#/c„ m^i^(D h ;ux>^^gtc^M 

T;1/5 (ffiW^b^: ^B-V- K7 00 PEL) 

[0069] ;^CtC. 1 0 0 mLCDmSiJz^ :^^^mS 
tc. iiefi-^i* (2 5. 3 g) . m^>-y^;l/t K 
P5>^> (4. 8mL. 3 8. 7 mm o 1 ) . 
miy^^>\^ ( 1 . 4mL. 12. 9mmo 1 ) . 

/c. SJj;®^^! 0 O-CrSBtPpTOiiU/c. u^(o 

- i^5^^/c«:)^2»A3n/c^>y;i/S^i. *H nmr 

^^«TcfcO. 2. 2ffl-C*o/c„ 

(^3§F!l6 ) SSf£^?:ot:f /c 10 0m LOHDA®:? ^ 
XnK::^{tl|— as (0. 625g. 15. 6mmo 

1 ) . T-fe hy;b (5. OmL) . --O^^ 
5^;l/>^x^U> h i;t^> (0. 9 1mL)*f±ii^. 
M^:^':^T^U/c» ri5?U;Uffi^-n-:/^;l/ (5 0m 
L. 44. 7g. 0. 39mol). RCK, S^x^;l/- 
2. 5-i^:/P^T>^'-<'- h (1. 57g. 4. 36m 

mo 1) ^wMiy. 1 o'^cx-mT^mmmniyfco 

^^*iSIETS*L. ^tC>^NPy>«:Wr'5**U (T 
^U;bM-n->^^;l/) ^3 5. 0 gft/c («^iR^8 
7%) o «^f*(OS^J^^S«GPC»J^ (^"yy^^ 
U>^Sl) ^cfc 0 1 0 7 0 0 . :a^T-fi^flJ« 1 . 1 5 -C 

[0 0 7 0] ^X^C, S??fe^^ot:f/c2 0 OmLCO^PA 

V^rW-r^jJ^y (T^yjl/M-n-:/^;!/) (3 5. 0 
g) . K3§W2r^^3n/c4 -•^>7">M(D;^ y -^A 
ia(2. 23g. 16. Immol). ISlU. 1?^ 
T-fehT^K (3 5mL) ^i±i2^^. ^#fflMT. 7 



« « 



(17) 

31 

S8:^3-'7-K700PEL) ^Ssflnur 1 0 O'Cr 

3n/cT;l/iJrj:.;l.aii, NMR^JW<J:«9. 1. 8 

2 fir* fCo 

[0 07 1 ];XtC. 2 0 OmL(Di*lE:^'^XSJt.^ 10 
tC. ±iHS^(15. 0 g) . i^^y h+v-^^Jl/t K 
UU'yy (1. 8mL. 14. 5mmol). :t;Uh^ 
ffig>^^^;l/ (0. 26 mL. 2. 42mmol).R 

*H NMR^WctO. 1. 4 6fflr&o/Co 20 

M:/^>'1'(5 0. OmL. 44. 7g. 0. 349mo 
1 ) . m^tm—m (l. 25g. a. 72mmol). 

^>:5?^^;l/>^x^U>h yT$> ( 1 . 82mL. 
1. 51gr. 8. 72mmol). fccfcO'T-fe h h U 
(5mL) *f±iA^. l^iPf^il^lIM^L/cCD"^^:^' 

a^TS^-^-h (1. 5 7 4. 3 6mmo 1 ) 
JraU. 7 0''CrJn^,««iU/Co 6 0^flk:i. 7-:*-^? 

(6. 44mL. 4. 80fir. 43. 6 mm o 30 

1) ^mmc. 7 o'^cx-mmmn^z^mmmLtc. u 

0 13 10 0. ^m^^iit 1.22 X^^fc^ 

^mmmco:^ \yy h v'gftgs^A*^ 2 . 0 1 r ^ 
/c. nhntcm^ {30. 5g) . fi^fti^sso 4o 

mmr)\^ ^ (SMk^iS :+3-'7-F7oopel) 

i^: h;ux>tc?g^L'. 1 0 o^criiflib/co 4^ra 

r S*-r e C <L J: o TM^ft^^ffiM L/Co 
[0 07 2] ^X^. 2 0 0mL<D(StlE:^/^;:^JgJJ;SS 
tc. ±fBS-^» (2 3. 3 g) . h^>-^^;Ub F 
nv^V (2. 55mL. 20, 7mmol). ^Jl/ h 
;rMv^^5^>rl- (0. 38m L. 3. 45mmol). *5 

K^^<Drji/erx;i/SK:i*Lr. •t;Htr2xio so 



«Fra^ 1 1 -80 57 1 
32 

-•^Jlib/Co SJC&il^€:l 0 0''Cr3B#paflniaL 

/Co 5furfv- i^-?^/cocc«A3nirc^'»;;i/««. 

(ii]tefi?!ii ) sijgwi4r^^sn/c*sgtcsysttt^'j>'b 
m^mr^yi<o ir^v^my^^i^) (2. 5g)<hs 

^tfifiJSE (em^bfi^. U-220. 7 5mg) ^J:<m 
rSLz/Co mU^7Bm^r^Ct(^JzK>. i^— 

t^e!{bJK9?j>^ff 6n/co y^v^^^ 5 4 o/co 

(^ssc^ 2 ) m&m 5 -c^^^ n/c^ffitcs^ ;i/S^w 

+e>'FSO'7K^»Px.rcfc<ig^L/co xXM««Sc>'7ko 

[0 07 3] C<3!><t^K:Lrf#6n/cffl^^?5*^#«:S£ 

mE^v. bccxzommmmmit:^ 

)\,^^^mm.r i>t. 8 8 %r * /co h t^iii^t^ 
fy^h2 (1/3) ^?fj^>-^;n*.iiM-^rr%s#. 

^ : 2 3 "C. 2 0 0 mm/m i n ) « K»f?^ttO . 
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